Abstract. We determine set theoretic defining equations for the third secant variety of the Segre product of n projective spaces, and from the proof of the main statement we derive an upper bound for the degrees of these equations.
Introduction
The study of tensor ranks and border ranks plays an important role in complexity theory, algebraic statistics, biology, signal processing, and many other areas ( [8, 2, 3, 7, 13, 14] ). Due to the geometric interpretations of rank and border rank, it is important to find the equations for the secant varieties of Segre varieties since they produce tests for the border rank of a tensor.
1.1.
Strassen's equations. For a projective variety X ⊂ PW , the r-th secant variety σ r (X) is defined by σ r (X) = x1,...,xr∈X < x 1 , . . . , x r > ⊂ PW where < x 1 , . . . , x r >⊂ PW denotes the linear span of the points x 1 , . . . , x r .
Let A 1 , . . . , A n be finite dimensional complex vector spaces, define the Segre variety Seg(PA 1 × · · · × PA n ) to be the image of the map
For T ∈ A 1 ⊗ · · · ⊗ A n , in geometric language, T is said to have rank one if [T ] ∈ Seg(PA 1 ×· · ·×PA n ), and T has border rank ≤ r if [T ] ∈ σ r (Seg(PA 1 ×· · ·×PA n )). When dim A = dim B = dim C = 3, we have 4 × 4 minors of flattenings and degree 7 Strassen's equations which define a zero set equivalent to Strassen's original degree 4 equations [8] .
Main results.
Given T ∈ A 1 ⊗ · · · ⊗ A n , and any partition I ∪ J ∪ K = {1, . . . , n}, where I, J, K disjoint, if T ∈ σ 3 (Seg(PA 1 × · · · × PA n )), then T ∈ σ 3 (Seg(PA I × PA J × PA K )), so T satisfies Strassen's equations for the partition I ∪ J ∪ K = {1, . . . , n} and 4 × 4 minors of all flattenings. Our main result is: As an example of the result of Draisma and Kuttler [4] , this theorem gives an explicit uniform upper bound of degrees of set theoretic defining equations for σ 3 (Seg(PA 1 × · · · × PA n )).
1.3.
Normal forms of points in σ 3 (Seg(PA 1 ×· · ·×PA n )). Here we recall results of Buczynski and Landsberg that classify all normal forms for tensors of border rank ≤ 3. 
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